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FOREWORD

Water year 1976-77 (October 1, 1976 to September 30, 1977) was
the driest year of 130 years of record in California. It also
was the second consecutive year of the worst two-year drought
in California's history. A high pressure ridge, entrenched off
the coast of California during the 1975-76 water year, became
even more pronounced during 1976-77, dominating the weather
patterns of the V7est Coast and preventing all but a few storms
to penetrate into California. This water year also marked the
second year of challenge to the Department of Water Resources
and to all other water management agencies, to make the best use
of a very limited water supply. In spite of the extreme dryness,
the vagaries of the weather nevertheless brought flooding to our
state in the midst of drought. This is a dramatic example of the
force of natural systems.

Bulletin 202-77 is the second of an annual series combining
information on general statewide water conditions and significant
high water events of the year. The Bulletin includes descrip-
tions of weather patterns preceding and during significant storm
periods; information on precipitation, snowpack, unimpaired runoff,
and reservoir storage; and hydrographs of stream stages and
reservoir operations, weir overflow graphs, and tabulations of
peak streamflow and stages.

This report was prepared from information provided by the
Department of Water Resources, National Weather Service,
U, S. Geological Survey, U. S. Army Corps of Engineers,
U. S. Bureau of Reclamation, and many other agencies, public
and private, to whom we wish to express our thanks.

The California drought for water year 1976-77 is also described
in great detail in the Department's special reports. A list of
these reports is on page iv.

Ronald B. Robie, Director
Department of Water Resources
The Resources Agency
State of California
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Department reports on the 1976-77 drought include:

1. Special Report on Dry Year Impacts in California.
February 1, 1976.

2. The California Drought - 1976. May 1976.

3. The California Drought: An Update. February 15, 1977.

4. The Continuing California Drought. August 1977.

5. The 1976-1977 California Drought - A Review. May 1978.

Copies o^
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CONVERSION FACTORS

English to Metric System of Measurement

Quantity

Length

Area

Volume

English unit

inches (in)

feet |ft)

miles (mi)

square inches (in''

square feet (ft^)

acres

square miles (mi

gallons (gal)

million gallons (10° gal)

cubic feet (ft^j

cubic yards (yd'')

acre-feet (ac-ft)

Multiply by

25.4

.0254

.3048

1.6093

6.4516 X 10""

.092903

4046.9

.40469

.40469

.0040469

2.590

3.7854

.0037854

3785.4

.028317

.76455

1233.5

.0012335

1.233 V 10"^

To get metric equivalent

millimetres (mm)

metres (m)

metres (m)

kilometres (km)

square metres (m )

square metres (m )

square metres (m )

hectares (ha)

square hectometres (hm )

square kilometres (km )

square kilometres (km )

litres (I)

cubic metres (m^)

cubic metres (m'')

cubic metres (m'')

cubic metres (m-*)

cubic metres (m )

cubic hectometres (hm'')

cubic kilometres (km^)

Volume/T ime

(Flow) cubic feet per second (ft-'/s)

gallons per minute (gal/min)

million gallons per day (mgd)

28.317 litres per second (l/s)

.028317 cubic metres per second (m-'/s)

.06309 litres per second (l/s)

6.309 X 10"* cubic metres per second (m'/s)

.043813 cubic metres per second (m'^/s)

Mass pounds (lb)

tons (short. 2,000 lb)

.45359

.90718

907.18

kilograms (kg)

tonne (t)

kilograms (kg)

Power horsepower (hp) 0.7460

Pressure pounds per square inch (psi) 6894.8

Temperature Degrees Fahrenheit ( F)

kilowatts (kW)

pascal (Pa)

if - ^2 - ,c Degrees Celsius CO
1 .8

Vlll



FIGURE 2. HYDROLOGIC BASINS OF CALIFORNIA
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FIGURE 3. WATER YEAR PRECIPITATION IN INCHES (MILLIMETRES)

OCTOBER 1, 1976 - SEPTEMBER 30, 1977
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CHAPTER I - WEATHER

During Water Year 1976-77, the characteristic feature of the
weather pattern was one of high atmospheric pressure along the
West Coast with a marked northward shift of the Pacific storm
track into northerly latitudes. The pattern of the water year
was largely similar to the pattern of the 1975-76 water year,
except that the high pressure was even more pronounced, with
even Oregon and Washington suffering from a deficit of
precipitation

.

The storm track was displaced to latitudes north of 50 "N, and
Alaska experienced storm systems with above-normal temperatures
and above-normal precipitation. The winter was so warm in Alaska
that Cook Inlet had very little ice, for the first time in the
memory of old timers. In the Bering Sea, the edge of the polar
pack ice was further north than normal. A typical weather map
depicting the winter pattern in 1976-77 is shown in Figure 4.

The surface weather map is for Christmas Day, 1976 (0400 PST)

,

and shows the high and low (atmospheric) pressure systems and the
fronts separating dissimilar air masses.

Many individuals have raised the question as to why the high
pressure was so persistent over the West for so many months.
Certainly not all the answers are known at this time, but there
are factors which contributed to the nearly stationary pattern.
Dr. Jerome Namias at Scripps Institution of Oceanography, a promi-
nent meteorologist who has studied global weather patterns for
many years, has pointed out a number of physical events contri-
buting to the odd pattern in 1976-77. Some of the events which
took place are discussed in the following paragraphs.

During Fall 1976 a ridge of high pressure in the atmosphere was
situated near the West Coast. This was the beginning of a chain
of events that affected the winter pattern. Anomalous (i.e.,
departing from normal) south winds over the eastern Pacific
(California coast to 140 °W longitude) began a transport of warm
ocean water northward. The south winds, being warm, extracted
comparatively little heat from the ocean. Over the eastern
Pacific, the sea-surface temperatures rose several degrees
Celsius above norm.al during October and November, The addition
of this heat to the overlying atmosphere helped to strenghten
the south winds in the atmosphere, which in turn intensified the
ridge of high pressure.

In addition to the warmer-than-norm.al water in the eastern Pacific,
there existed abnormally cold water (2 to 4«'C) in the central
Pacific (west of 140''W) . The contrast between the cold and warm
waters spread into the overlying atmosphere and stimulated a storm
track along the zone of strong contrast in sea surface tempera-
tures into Alaska, and also strengthened the south winds which
kept the storm track in its far northerly position.

-1-



FIGURE 4. SURFACE WEATHER MAP FOR DECEMBER 25, 1976

T

• • •

ISOBARS, OR LINES OF EQUAL ATMOSPHERIC PRESSURE

OCCLUDED FRONT (Cold Front Overtakes and Lifts Worm Front)

COLD FRONT ( Cold Air Replaces Warm Air)

WARM FRONT (Warm Air Replaces Cold Air)

STATIONARY FRONT (Sloping Frontal Surface Moves Very Little or Remains in Same Ploce)
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During the winter months (December, January, February) , upper
level weather maps (the free air wind pattern) usually showed a

slight ridge of high pressure (i.e., a northward bulge of the
windflow streamlines) over the West, This is a climatological
normal state which is related to the influence of the earth's
mountain ranges and heat source and sink areas.* The ridge
amplification which took place in Fall 1976 was, therefore,
operating on a favored location of a ridge of high pressure on
the normal charts. This was a big factor in keeping this unusual
weather pattern stationary.

Because the upper level winds in the atmosphere blow in a m.eander-

ing pattern (such as the currents in a river channel) , a ridge of
high pressure at one location creates a trough of low pressure
downstream. Thus, in the Winter 1976-77, a deeper-than-norraal
trough of low pressure was established over the eastern United
States, and this pattern set in motion the transport of very
frigid arctic air into the East. Precipitation in the East fell
as snow and a widespread snow cover served, in turn, to further
refrigerate the cold air masses coming out of Canada. This proc-
ess helped to anchor the trough of low pressure at a very optimum
wave length from the West Coast ridge. The East experienced a

very cold winter with a heavy snowfall, while the West had the
favorable ridge of high pressure and an absence of rainfall.

There were two brief periods during Winter 1976-77 when a flow
pattern from the west broke into the stagnant high pressure ridge.
The first was at the end of December 1976 extending into the first
few days of January 1977; the second was around February 20. Al-
though precipitation occurred in California with the breakthrough
of upper level west winds, these were only temporary dislodgments
of the high pressure regime, and the atmosphere soon reverted back
to the drought pattern. However, the first breakthrough did re-
sult in the intensification of a frontal system as it moved into
Southern California in the first seven days of January 1977.
Significant precipitation fell in that area and accounted for
three month winter quarter accumulations at many Southern
California stations exceeding 60 percent of normal, in contrast to
20 to 30 percent of normal accumulations in the northern part of
the State. (See Table 1.)

The impact of the precipitation deficit can be seen by reference
to Figures 5 and 6 and Table 1. In Figure 6 are graphs of the
accumulated precipitation for selected stations in different
hydrologic basins of the State. The graphs begin on October 1,

*
In meteorology, a source is an area where energy (such as heat)

is added to a system either instantaneously or continuously.
Conversely, a sink is an area where energy is removed.

-3-



1976 and extend to April 30, 1977; also shown for comparison are
the normal accumulations. The 1976-77 curves are significantly
below the normal curves. In Table 1 are the precipitation totals
for 23 stations in ten hydrologic basins of California for the
following time periods: October-November, the winter quarter,
spring quarter, and water year (October to September) . Precipita-
tion totals are expressed in millimetres and inches, and in per-
cent of normal. The percent of normal figures in the table bear
out the dryness of the season, especially in the winter quarter,
when normally the rains are the heaviest. The statewide distribu-
tion of percent-of-normal isopleths (lines of equal percent of
normal) for the Water Year 1977 are shown in Figure 5.

In the spring quarter (March, April, May) the trend of the drought
weather pattern of winter continued into March and April, result-
ing in below-normal precipitation. In May, however, stronger
weather fronts began to move into the State and brought above-
normal precipiation. The amounts in the Sierra Nevada for May
were two to three times normal, but in Southern California they
were higher—ten to twenty times normal. These late spring rains,
though, did little to significantly alleviate the precipitation
deficit of the previous seven months—statewide or even locally.

A significant weather event occurred late in the Water Year in
the form of a hurricane in August 1977. Rated first as a tropical
storm, the system formed off the coast of Mexico on August 13, 1977,
and was given the name "Doreen". The storm center tracked north-
westward and reached a point near the top of Baja California on
August 15. By that time Doreen had intensified and was classified
as a full-fledged hurricane with wind speeds in excess of 118 kilo-
metres per hour (73 miles per hour) . The counterclockwise circu-
lation around the hurricane was beginning to spread cloud layers
over Southern California. By August 16, the circulation had weak-
ened sufficiently and the winds diminished so that Doreen was down-
graded again to tropical storm category. Nevertheless, precipita-
tion spread into California on the sixteenth and within the next
three days affected a large portion of Southern California. The
track of the 12-hourly positions of Doreen and the isohyets of the
3-day rainfall are shown in Figure 8. The storm path lay parallel
and close to the coast of Baja California. Doreen 's center entered
the California coast near El Toro Marine Corps Air Station on the
evening of August 17 and quickly lost its identity as the storm
center filled.

Precipitation in the coastal plains amounted to 75 millimetres
(near 3 inches) , but the heavier areas were in the Imperial Valley
with 100 millimetres (4 inches) , in the San Jacinto Mountains
(west of Palm Springs) with 150 millimetres (6 inches) and in
eastern San Bernardino County with 150 millimetres (6 inches)

.

-4-



Some of the stations which reported storm totals of more than
100 millimetres included:

San Diego County

Cuyamaca
Palcmar Mountain Observatory
Crawford Ranch

Imperial County

Brawley 2 SW

Riverside County

Mount San Jacinto Park
Snow Creek Upper

San Bernardino County

Mitchell Caverns
Mill Creek Intake

TABLE 1. PRECIPITATION AMOUNTS AT SELECTED STATIONS

DURING WATER YEAR 1976-77

HYDROLOCIC BASIN

Station



FIGURE 5. WATER YEAR PRECIPITATION IN PERCENT OF NORMAL

OaOBER 1, 1976 - SEPTEMBER 30, 1977
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FIGURE 6. PRECIPITATION ACCUMULATION AT SELECTED STATIONS,

OCTOBER 1976 - APRIL 1977
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FIGURE 7. ANNUAL VARIATION IN
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PRECIPITATION AT SELECTED CITIES
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FIGURE 8. ISOHYETS OF PRECIPITATION IN MILLIMETRES

FOR HURRICANE "DOREEN" AUGUST 16-18, 1977
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FIGURE 9. WATER CONTENT OF SNOWPACK ACCUMULATION

IN PERCENT OF APRIL 1 AVERAGE



Snowpack water storage on April 1,

1977, was the lowest in 47 years
in all basins except the Trinity
and Feather Rivers. Snowpack was
nearly depleted at elevations be-
low 7,000 feet, and sustained
snowmelt was already occurring at
high elevations by April 1. The
expected average increase in snow-
pack of from 10 percent to 15 per-
cent in the month of March did not
occur, and by April 1 the snowpack
was only 25 percent of normal. A
record low in snow water content
was set for most watersheds in
California. By April 1, it was
evident that little relief from
the drought was to be expected
during the rem.aining months of the
water year.

Snowmelt began in late March and
was essentially completed early in
May 1977. Normally on May 1 about
70 percent of the seasonal snow
accumulation is still available
for snowmelt runoff, but the snow-
pack had already decreased to
about 5 percent of average. About
75 percent of the snow courses meas-
ured were bare. NASA satellite
imagery indicated the effective
snow line elevation on May 1

ranged from approximately 2 140
m.etres (7,000 feet) in the San
Joaquin Basin to 2 410 metres
(7,900 feet) in the Kern Basin.
The combined snowcovered area of
the San Joaquin, Kings, Kaweah,
Tule, and Kern River Basins on
May 1 was 7 10 square kilometres
(2,750 square miles) compared to
6 480 km (2,500 square miles) of
snowcovered area the year before.
A late April 1977 storm, increased
the snowcovered area, but the snow-
pack contained 15 percent less wa-
ter content than the May 1976
snowpack.

April 1 snowpack, in percent of
average for individual river ba-
sins, is depicted in Figure 10,
and seasonal snowpack accumulation
curves are shown in Figure 9.

FIGURE 10. SNOWPACK
IN PERCENT OF AVERAGE

APRIL 1, 1977
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CHAPTER II - WATER SUPPLY

UNIMPAIRED RUNOFF

Unimpaired runoff during tae 1976-77 water year was only 24 per-
cent of normal, compared to 50 percent of normal for the 1975-76
water year. The second consecutive year of low precipitation and
low water content in the snowpack resulted in record low runoff
in many of the rivers in the State. Runoff from interior basins
ranged from a high of 4 8 percent of average for the Sacramento
River to a low of 7 percent for the Cosumnes River. San Francisco
Bay hydrologic basin and Central Coast basin values were a mere
1 and 5 percent of normal, respectively. North Coast basins de-
clined from 60 percent of average in 1975-76 tc only 14 percent
of normal for 1976-77. Streamflow from the Central Valley, and
from the Lahontan and South Coastal areas, was 20 to 30 percent
of average. The statewide average runoff amounted to only 24 per-
cent of normal and added greatly to the water deficit caused by
the previous dry year. Water year percentages for major hydro-
logic basins are listed in the table below.

As the water year progressed it becam.e evident, by the lack of
the State's seasonal accumulation of snowpack, that the serious
drought of 1975-76 was continuing into 1976-77. On April 1, 1976,
the statewide snow water content was 4 percent of average; one
year later it was 25 percent of average. April-July runoff per-
centages varied from 8 percent of normal in the Tule River to
4 6 percent in the drainage area above Oroville Dam with most
values in the 18 and 24 percent range.

Detailed data for individual streams are shown in Figure 11 and
Table 2, and annual variations on runoff since 1921 for eight
streams are shown in Figure 12.

UNIMPAIRED RUNOFF BY AREA

WATER YEAR

HYDROLOGIC BASIN UNIMPAIRED FLOW
IN PERCENT

_____^___ OF NORMAL

North Coast 14
San Francisco Bay 1
Central Coast 5
South Coastal Area (1) 26

Central Valley Area
Sacramento 20
San Joaquin and
Tulare Lake 20

Lahontan Area (2) 30

ENTIRE STATE 24

(1) Includes Los Angeles, Santa Ana, and San Diego
Basins.

(2) Includes North and South Lahontan Basins.
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FIGURE n. UNIMPAIRED RUNOFF, 1976-77
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NAPA RIVER 2%

COSUMNES RIVER 7%

MOKELUMNE RIVER 19%

-TOTAL INFLOW
TO SHASTA 48%

SUSAN RIVER 30%(e)

-FEATHER RIVER 24%

-YUBA RIVER 15%

'TRUCKEE RIVER 22%

-AMERICAN RIVER 14%

-V^EST FORK CARSON RIVER 27%
-EAST FORK CARSON RIVER 25%
-WEST WALKER RIVER 27%

EAST WALKER RIVER 25%
-STANISLAUS RIVER 15%
TUOLUMNE RIVER 19%

-MERCED RIVER 16%

Et'^fTlii

WATER YEAR RUNOFF IN PERCENT
OF NORMAL

(e) ESTIMATED

— — WATERSHED BOUNDARY

^^— HYDROLOGIC BASIN BOUNDARY

COYOTE CREEK 0%

ORESTIMBA CREEK 5%(e:

ARROYO SECO 5%

NACIMIENTO RIVER 5%

LOS GATOS CREEK 5%(e,

SANTA YNEZ RIVER 15%(e

OWENS RIVER 56%
SAN JOAQUIN RIVER 22%

KINGS RIVER 25%

KAWEAH RIVER 24%

TULE RIVER 12%

KERN RIVER 30%

MOJAVE RIVER 35%(e)

\

SAN LUIS REY RIVER 70%(e)
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TABLE 2. STREAMFLOW DATA FOR SELEOED STREAMS (ENGLISH UNITS)

BASIN, STREAM, AND STATION



TABLE 2. STREAMFLOW DATA FOR SELECTED STREAMS (METRIC UNITS)

ASIN, STREAM, AND STATION

(1)

SNOWHELT PERIOD
APRIt I, 1977 - JULV 31, 1977

MEASURED FLOW

CUBIC

HECTOMETRES

uwimpaired runoff
50-YR AUG (5)

CUBIC

HECTOMETRES

PERIOD TOTAl

CUBIC

HECTOMETRES

ML
PERCEMT

OF
AVERAGE

WATER YEAR
OCTOBER I, 1976 - SEPTEMBER 30, 1977

MEASURED FLOW

CUBIC

HECTOMETRES

50- YR AVG TTT
CUBIC

HECTOMFTRES

UH IMPAIRED RUNOFF
ANNUAL TOTAL

CUBIC

HECTOMETRES

m
PERCENT

OF

AVERAGE

NORTH COAST BASIN
KLAMATH, COPCO TO ORLEANS Ct)

SALMON AT S0ME5BAR
TRINITY AT LEWISTON

EEL AT SCOTIA
RUSSIAN NEAR HEALDSBURG

SAN FRANCISCO BAY BASIN
NAPA NEAR ST. HELENA
COYOTE CREEK NEAR MADRONE

"tS 761 139

1 900
317
|ii9

"•95

90

2

281

5 1<60

I 510
I 520
6 6^0

986

82

56

I 250

317
2'.5

ii98

58

23

21

16

CENTRAL COAST BASIN
ARROYO SECO NEAR SOLEOAO
NACIMIENTO BELOU NACIMIENTO DAM,

NEAR BRADLEY
SANTA YNE2 ABOVE GIBRALTAR OAH,

NEAR SANTA BARBARA

LOS ANGELES BASIN
SESPE CREEK NEAR FILLMORE

SANTA AHA BASIN
SAOT'A ANA NEAR MENTONE

SAN DIEGO BASIN
SAN LUIS REY AT OCEANSIDE

SACRAMErffO BASIN
INFLOW TO SHASTA (8)

SACRAMENTO ABOVE BEND BRIDGE,
NEAR RED BLUFF (9)

FEATHER, INFLOW TO OROVILLE
YUBA AT SHARTVILLE (10)

AMERICAN, INFLOW TO FOLSOM
STONY CREEK BELOW BLACK BUTTE DAM

CACHE CREEK NEAR CAPAY
PUTAH CREEK NEAR WINTERS

SAN JOAQUIN BASIN
COSuMNES AT MICHIGAN BAR
HOKELUMNE, INFLOW TO PARDEE
STANISUUS, INFLOW TO MELONES
TUOLUMNE, INFLOW TO DON PEDRO
MERCED, INFLOW TO EXCHEQUER
ORESTIHBA CREEK NEAR NEWMAN
SAN JOAQUIN, INFLOW TO HILLERTON

TULARE LAKE BASIN
KINGS, INFLOW TO PINE FUT
KAWEAH, INFLOW TO TERMINUS
LOS GATOS CREEK NEAR COALINGA
TULE, INFLOW TO SUCCESS
KERN, INFLOW TO ISABELU

NORTH LAHONTAN BASIN
SUSAN AT SUSANVILLE
TRUCKEE, TAHOE TO FARAD C*)
WEST FORK CARSON AT WOODFORDS
EAST FORK CARSON NEAR GARDNERVILLE
WEST WALKER BELOW LITTLE WALKER,

NEAR COLEVILLE
EAST WALKER NEAR BRIDGEPORT

SOUTH LAHONTAN BASIN
OWENS BELOW LONG VALLEY DAM
MOJAVE AT BARSTOW

COLORADO RIVER BASIN
COLORADO, INFLOW TO LAKE POWELL

985 985 •tS

6

(11)

17

28

(11)

3 21)2

236

50

95

68

A?

6 760

6

II

33(5)

3 2')2

5

5

15(5)

18

70(5)

W
2 778



FIGURE 12. ANNUAL UNIMPAIRED
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RUNOFF AT SELECTED STATIONS
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TABLE 3. STORAGE IN MAJOR RESERVOIRS (ENGLISH UNITS)



TABLE 3. STORAGE IN MAJOR RESERVOIRS (METRIC UNITS)

HYDROUOGIC BASIN

AND STREAM
RESERVOIR OPERATOR

CAPACITY
CUBIC

HECTOMETRES
(1)

STORAGE AS OF OCTOBER I -- CUBIC HECTOMETRES (I)

lO-YEAR AVERAGE

1967-1976
1976 1977

PERCE^fT

OF AVERAGE

NORTH COAST BASIN

KLAhWTH RIVER

KLAMATH RIVER

TRINITY RIVER

RUSSIAN RIVER

SAN FRANCISCO BAY BASIN

CALAVERAS CREEK

CENTRAL COAST BASIN

SAN ANTONIO RIVER

NACIMIENTO RIVER

SANTA YNEZ RIVER

SOUTH COAST (8)

COYOTE CREEK
PIRU CREEK
PIRU CREEK
CASTA IC CREEK

TRIB CAJALCO CREEK

SAN JAC INTO RIVER

SAN LUIS REY RIVER

SAN DIEGO RIVER

CENTRAL VALLEY (9)

SACRAMEOTO RIVER

CLEAR CREEK
N FK FEATHER RIVER

BUCKS CREEK

FEATHER RIVER

NORTH YUBA RIVER

SOl/TH YUBA R IVER

BEAR RIVER

H FK AMERICAN RIVER

RUBICON RIVER

SILVER CREEK
•AMERICAN R IVER

STONY CREEK

CACHE CREEK

N FK CACHE CREEK
PUTAH CREEK
N KF MOKELUMNE RIVER

MOKELUMNE RIVER
MOKELUMNE RIVER

CALAVERAS RIVER

STANISLAUS RIVER

CHERRY CREEK
TUOLUMNE RIVER

TUOLUMNE R IVER

MERCED R IVER

SAN JOAQUIN RIVER

MONO CREEK
STEVENSON CREEK
SAN JOAQUIN RIVER

SAN LUIS CREEK
HELMS CREEK

N FK KINGS RIVER

KINGS RIVER
KAWEAH RIVER

KERN RIVER

LAHONTAN (10)

LITTLE TRUCKEE RIVER

TRUCKEE RIVER

OWENS RIVER

COLORADO RIVER BASIN

COLORADO RIVER

COLORADO RIVER

COLORADO RIVER

COLORADO RIVER

UPPER KLAMATH (2)

CLEAR LAKE(2)

CLAIR ENGLE
LAKE MENDOCINO

CAUVERAS(3)

SAN ANTONIO
MAC IMIENTO

CACHUMA

CASITAS
LAKE PIRU
PYRAMID(3)
CASTA IC (3)

PERRIS(3)
LAKE MATHEWS ("*)

LAKE ELSINORE
HENSHAW
EL CAPITAN(3)

SHASTA
WHISKEYTOWN
LAKE ALMANOR
BUCKS LAKE

OROVILLE
NEW BULLAROS BAR

SPAULOING SYSTEM

CAMP FAR WEST
FRENCH MEADOWS
HELL HOLE
UNION VALLEY
FOLSOM
BLACK BUTTE

CLEAR LAKE

INDIAN VALLEY

LAKE BERRYESSA
SALT SPRINGS
PARDEE
CAMANCHE
NEW HOGAN
HELONES
CHERRY LAKE

HETCH HETCHY
DON PEORO
LAKE MCCLURE
MAMMOTH POOL
THOMAS A EOISON
SHAVER LAKE
MILLERTON LAKE

SAN LUIS(3)
COURTRIGHT
WISHON
PINE FLAT
TERMINUS
ISABELLA

STAMPEDE(2)
LAKE TAHOE(2,7)

LAKE CROWLEY

UKE POWELL(2,7)
LAKE MEAO(2,7)
LAKE M0HAVE(2,7)

LAKE HAVASU(2,7)

US BUREAU RECLAMATION

US BUREAU RECLAMATION

US BUREAU RECLAMATION

US CORPS OF ENGINEERS

CITY-CO SAN FRANCISCO

MONTEREY CO FCWCD

MONTEREY CO FCWCD

US BUREAU RECLAMATION

CASITAS MUNIC IPAL WO

UNITED WATER CON DIST

CALIF DEPT WATER RES

CALIF OEPT WATER RES

CALIF DEPT WATER RES

METROPOLITAN WATER DIST

CALIF OEPT PARKS AND REC

VISTA IRRIGATION DIST

CITY OF SAN DIEGO

US BUREAU RECLAMATION

US BUREAU RECLAMATION
PAC GAS AND ELEC CO

PAC GAS AND ELEC CO

CALIF DEPT WATER RES

YUBA CO WATER AGENCY

PAC GAS AND ELEC CO

SO SUTTER WATER DIST

PLACER CO WATER AGENCY

PLACER CO WATER AGENCY

SACRAMENTO MUN UD

US BUREAU RECLAMATION

US CORPS OF ENGINEERS

YOLO COUNTY FCWCO

YOLO COUNTY FCWCD

US BUREAU RECLAMATION
PAC GAS AND ELEC CO

EAST BAY MUN UD

EAST BAY MUN UD

US CORPS OF ENGINEERS

PAC GAS AND ELEC CO

C ITY-CO SAN FRANCISCO
CITY-CO SAN FRANCISCO
TURLOCK-MOOESTO ID

MERCED IRRIG DISTRICT

SO CALIFORNIA EDISON CO

SO CALIFORNIA EDISON CO

SO CALIFORNIA EOISON CO

US BUREAU RECLAMATION

US BUREAU REC -CALIF DWR

PAC GAS AND ELEC CO

PAC GAS AND ELEC CO

US CORPS OF ENGINEERS

US CORPS OF ENGINEERS

US CORPS OF ENGINEERS

US BUREAU RECLAMAT ION

US BUREAU RECLAMATION

LOS ANGELES OEPT WP

US BUREAU RECLAMATION

US BUREAU RECLAMATION

US BUREAU RECLAMATION

US BUREAU RECLAMATION

720
650

3 020
152

123

(1) CAPACITY AND STORAGE VALUES ROUNDED TO NEAREST THREE SIGNIFICANT NUMBERS.

(2) INTERSTATE RESERVOIR USED JOINTLY BY CALIFORNIA AND ADJACENT STATES.

(3) INCLUDES FOREIGN WATER.
(It) STORES ONLY IMPORTED COLORADO RIVER WATER.

(5) NEW RESERVOIR -- AVERAGE CONSIDERED EQUAL TO CURRENT STORAGE.

(6) LESS THAN 10-YEAR AVERAGE.

(7) DATA BASED ON ACTIVE OR USABLE CAPACITY TABLES.

(8) SOUTH COAST INCLUDES LOS ANGELES, SANTA ANA, AND SAN DIEGO BASINS.

(9) CENTRAL VALLEY INCLUDES SACRAMENTO, SAN JOAQUIN, AND TULARE LAKE BASINS,

(10) LAHONTAN INCLUDES NORTH AND SOUTH LAHONTAN BASINS.

366
312

70

69

1458

281

1 8514

1.2

37

276
181

300
16

33

76

58

13

23

'9

1.32



RESERVOIR STORAGE

Water storacje in 153 major reservoirs coraprising most of the State's
storage capacity was about 16 900 cubic hectometres (13.7 million
acre-feet) on October 1, 1976. One year^later, storage in these
same reservoirs had declined to 9 700 hin (7.9 million acre-feet)
or 38 percent of average and 23 percent of available capacity.

October storage in 78 major reservoirs in the Central Valley^area
was 7 278 hir. (5.9 million acre-feet), a decline of 4 810 hni

(3.9 million acre-feet) during the year. The October 1977 storage
averaged about 36 percent of normal as compared to 58 percent one
year before.

By the end of the water year 1976-77, most reservoirs had reached
all-time low storage records. The decline in storage during the
year ranged from 18 percent in the South Coastal area to 8 2 per-
cent in the North Coastal area. Interstate storage reservoirs on
the Colorado River (Lakes Powell, Mead, Mohave, and Havasu) had a
moderate decline during the water year. Combined storage in these
reservoirs was 111 percent of October 1 average as compared to
132 percent of October 1 average a year before.

TABLE 4. SUMMARY OF RESERVOIR STORAGE DATA

THOUSANDS OF ACRE-FEET (CUBIC HECTOMETRES)



.WATER SUPPLY FORECAST VERIFICATION

Tabulated below are 1976-77 water supply forecasts published in Bulletin
120, and the observed unimpaired runoff for 25 major forecast points.
Error percentages compare May 1 forecasts to the observed. Forecasts are
always subject to limitations in forecasting procedures, and in the uncer-
tainty of future weather. Forecast errors due to these limitations usually
range between 5-10 percent. Unprecedented drought conditions impaired con-
ditions which resulted in forecasts lower than observed.

TABLE 5. COMPARISONS OF WATER SUPPLY FORECASTS

WITH OBSERVED UNIMPAIRED RUNOFF



FIGURE 13. WATER TRANSFERS AND OUTFLOW, 1976-77

Jle^eK(f

ESTIMATED AS FLOW AT IRONGATE DAM

ESTIMATED AS SUM OF FLO* OF TRUCKEE RIVER

NEAR FARAD, WEST FORK CARSON RIVER AT WOODFORDS.

EAST FORK CARSON RIVER NEAR GARONERVILLE, WEST
WALKER RIVER BELOW LITTLE WALKER NEAR
COLEVILLE AND EAST WALKER RIVER NEAR BRIDGEPORT

INCLUDES ABOUT 9,000 AF (lllim>l FOR NORTH BAY

AQUEDUCT

INCLUDES ABOUT 6,000 AF (7hmM OF CVP WATER
PUMPED FROM THE DELTA FOR EAST BAY MUD

INCLUDES SOME SERVICE IN THE SAN JOAQUIN
HYDROLOGIC BASIN

IN ADDITION, ABOUT 131,000 AF (162 hm5) WAS TAKEN
FROM STORAGE AT SAN LUIS RESERVOIR

INCLUDES ABOUT 5,000 AF (Ghm'l FOR SAN
FRANCISCO WD AND MARIN MWD

IN ADDITION, ABOUT 273,000 AF ( 337 hrn!) WAS
TAKEN FROM STORAGE AT SAN LUIS RESERVOIR

INCLUDES ABOUT 10,000 AF ll2hm') FOR DELIVERY

TO TIJUANA MEXICO

EXCHANGE FOR STATE WATER PROJECT WATER

HYDROLOGIC BASINS
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WATER TRANSFERS AND OUTFLOW

The 1976-77 water year was the driest of record for many areas of
California. Reservoir storage was depleted by the previous dry
year and, although water demands were high, exports were generally
much less because of shortages in supply. One notable exception
was water impacted through the Colorado River Aqueduct to the South
Coastal area which increased nearly 370 hiri (300,000 acre-feet)
to offset loss of State Water Project CSWP) supplies not impacted
from. Northern California. This switch was part of the exchange
program whereby Metropolitan Water District of Southern California
(MWD) made 495 hm (400,000 acre-feet) of its 1977 SWP allocation
available to other users in the North who were suffering from, the
drought.

Another major export which showed substantial increases over 1976
water year amounts was the Central Valley Proiect (CVF) Trinity
River diversion, which increased about 345 hir^ (280,000 acre-feet).
Much of this transfer was water taken out of Clair Engle Reservoir
storage to meet Central Valley demands.

3Estimated CVP exports from the Delta were 1 789 hm (1,450,000
acre-feet) , only about half of what they were in 1975-76. Many
CVP irrigation users were allocated only 25 percent of normal
supplies.

3
Total SWP Delta^exports were about 936 hm. (759,000 acre-feet),
nearly 1 480 hm (1,200,000 acr§-feet) less than the previous
year. In addition, some 337 hm (273,000 acre-feet) were taken out
of SWP San Luis Reservoir storage. SWP transfers to Southern
California were 239 hm (194,000 acre-feet), only about one-fourth
that of the 197 5-76 water year. Most of the amount pumped over
the Tehachapi Mountains was pumped during the first five months of
the water year, from October through February.

Surprisingly, Colorado River diversions to the Colorado Desert
Hydrologic Basin were also down slightly, from about 4 940 to
4 749 hm. (4,005,000 to 3,850,000 acre-feet). The reduction is
attributed to the effects of unusual rainstorm.s in the desert and
in part to the Imperial Irrigation District's program of water
conservation

.
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CHAPTER III - FLOOD EVENTS

In the second year of the drought in California, the lack of flood
conditions during the normal flood season was even greater than
during the first drought year. Whereas the year 1975-76 broke the
uninterrupted record of 6 3 years of winter overflow at Tisdale Weir
on the Sacramento River, the year 197 6-7 7 extended the period on
non-overflow. The peak stage in 1976-77 during the entire flood
season was 3.5 metres (11.5 feet) below the weir crest. This was
3.0 metres (10 feet) lower than the previous year. Hydrographs of
selected (representative) stream.s might easily have been mistaken
for summer flows rather than the "flood season" flows they really
were. Peak flov;s and stages for the year presented in Appendix B
further illustrate the infrequency of even mom.entary winter rises
in California's streams.

FIGURE 14. HYDROGRAPH OF TISDALE WEIR



IMPERIAL VALLEY AWASH

AFTER DOREEN COMES OVER

i

THE AFTERMATH OF DOREEN

SEPT. I, 1977

IMPERIAL COUNTY

INDOOR POOL AND JACUZZI AFTER SECOND NIGHT
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In the 1975-76 issue of this report, the text stated "... and
then came September and Kathleen". As if for the sake of con-
tinuity, 1976-77 brought "August and Doreen".

The first effects of Tropical Storm Doreen were felt in Southern
California's Imperial Valley early Monday afternoon, August 15,
1977. By 5:00 p.m., Calexico, near the Mexican Border, had re-
corded 68 millimetres (2.66 inches) of rain; by 9:00 a.m., Tuesday,
Brawley — about 40 kilometres (25 miles) to the north — had re-
corded 95 millimetres (3.73 inches). The storm swept north and
east through the rich Imperial and Coachella Valleys and across
the desert areas, leaving in its wake vast acres of inundated
farmland, flooded homes, washed-out roadways and railways, and
three fatalities.

Major washout on 1-8

DEBRIS OBLITERATES 1-8 NEAR OLD MEYER BRIDGE
IMPERIAL COUNTY
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FIGURE 15. SOUTHERN CALIFORNIA REFERENCE MAP

FOR AUGUST 1977 DOREEN STORM DAMAGE
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IMPERIAL COUNTY sustained the greatest damage from Doreen and was
declared a Disaster Area on August 23 by Governor Brown.

Initial damage estimates were set at $20 million, but were later
reassessed at $28 million to $29 million. These estimates included
$15 million damage to crops, $2,2 million damage to county roads,
and $4.5 million damage to private homes. Among the communities
hardest hit by flooding were Calexico, Imperial, Brawley,
El Centro, Calipatria, Holtville, and Westmoreland. An estimated
300 homes sustained flood damage.

One of the more fortunate communities in the county was Ocotillo
which was nearly devastated by the previous year's Kathleen, but
escaped Doreen almost unscathed. The apparent reason for this
fortunate circumstance was that Doreen produced its major rain-
fall over the valley area, whereas Kathleen had dumped its major
rainfall over the mountains which then produced flash floods which
raced down the creekbeds and desert washes.

STORM-TOTAL RAINFALL COMPARISONS

Precipitation Precipitation
in millimetres in inches

Doreen (1977)

El Centro 91.95 3.62
Brawley 122.94 4.84
Calipatria 98.23 3.08
Imperial 91.69 3.61
Holtville 56.13 2.21

Kathleen (1976)

El Centro 40.64 1.65
Brawley 60.20 2.37
Calipatria 29.21 1.15
Imperial 59.69 2.35
Holtville 62.74 2.47

Although the runoff produced by Doreen was not spectacular the
valley-type rainfall reportedly inundated even more valley farm-
land and caused more residential flooding than did Kathleen.

Washouts and flooding closed interstate 8 (El Centro to San Diego)

,

State Route 86 (Brawley to Indio) , threatened State Route 111
(along the east side of the Salton Sea) , and closed 25 major
county roads. The Southern Pacific's main east-west line was
closed by a washout near Niland.
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SAN DIEGO COUNTY sustained its major damage in Borrego Valley,
located in the northeast portion of the County. An estimated
$1.7 million worth of damage was caused in the Borrego Springs
area, where mud and water damaged about 60 homes (of the $100,000-
to $200,000 class), landscaping, the golf course, and roads in the
DeAnza Desert Country Club. The Henderson Canyon check-dam sys-
tem, designed to protect the country club area, was no match for
the torrential rains, and six of the seven basin dikes were washed
out. On August 23, the County Board of Supervisors declared the
existence of a local emergency.

RIVERSIDE COUNTY also experienced considerable local flooding in
the Coachella Valley area during the passage of Doreen, Business
and residential flooding were most prevalent in the communities of
Indio, Palm Desert, Thousand Palms, and Desert Hot Springs. About
22,000 sand bags were reportedly distributed from Palm Springs to
Indio at local fire stations. Agricultural damage was not exten-
sive, but reportedly some vegetable crops required replanting.
No emergency was declared in the county.

SAN BERNARDINO COUNTY experienced a variety of events (brought
about by Doreen) ranging from near-drownings to home-floodings, to
a rash of auto accidents, and to a line-up of an estimated 5,000
vehicles on 1-15 between Barstow and Baker when an avalanche of
rock and mud washed out a one-mile stretch of the primary route
from. Los Angeles to Las Vegas.

Although only Imperial County obtained a Governor's Declaration
of Emergency, and no Presidential declarations were made, the
federal Small Business Administration declared San Diego and
Imperial Counties—and "adjacent counties"—eligible for low-
interest SBA loans.

The water year was capped off by a late September storm over
Northern California that produced considerable local flooding in
Redding in the Upper Sacramento Valley. Shasta Dam reported
82 millimetres (3.24 inches) of rain, while Happy Camp in the
Trinity River drainage reported over 102 millimetres (4 inches)

.

The lake level behind Shasta Dam rose 33 millimetres (1.29 inches)
during the storm. Although, this was only a minuscule rise after
2 years of drought every drop was appreciated.
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WATER LINE SHOWS AT COUNTRY CLUB

EL CENTRO AUGUST 17, 1977

ROAD DAMAGE IN IMPERIAL COUNTY
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FIGURE 16. NORTHERN CALIFORNIA REFERENCE MAP

FOR HYDROGRAPHS, FIGURES 17-22
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FIGURE 17. HYDROGRAPHS OF SHASTA LAKE AND SACRAMENTO RIVER
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FIGURE 18. HYDROGRAPH OF LAKE OROVILLE
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FIGURE 19. HYDROGRAPHS OF FOLSOM LAKE, AND SACRAMENTO RIVER
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FIGURE 20. HYDROGRAPHS OF SMITH RIVER, TRINITY AND KLAMATH RIVERS
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FIGURE 21. HYDROGRAPHS OF EEL AND RUSSIAN RIVERS
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FIGURE 22. FLOOD CONTROL OPERATION OF

PRADO DAM AND RESERVOIR
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APPENDIX A

Sacramento River Crest

and

Weir Overflow Records
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A-2, PERIOD OF RECORD OF OVERFLOW OF THE MOULTON WEIR

SEASON OF



A-3, PERIOD OF RECORD OF OVERFLOW OF THE COLUSA WEIR

SEASON OF



A-4, PERIOD OF RECORD OF OVERFLOW OF THE TISDALE WEIR

SEASON OF

\Q7,A :tK



A-5, PERIOD OF RECORD OF OVERFLOW OF THE FREMONT WEIR

SEASON OF 5



A-6, PERIOD OF RECORD OF OVERFLOW OF THE SACRAMENTO WEIR

SEASON OF



A-7, PERIOD OF RECORD OF INUNDATION OF THE YOLO BYPASS

SEASON OF j°



APPENDIX B

Peak Flows and Stages
at

Selected Streams and Stations in California

INTRODUCTION

Appendix B presents data for selected stations on representative
streams of the major hydrogrologic basins of California (Figure 2)

.

Historic data are obtained from USGS Surface Water Records, Depart-
ment of Water Resources' Bulletin 130, and U. S. Department of
Commerce, NOAA, National Weather Service, Daily River Stage pub-
lications. Current water year data, obtained from USGS and DWR,
are preliminary and are subject to revision.

Stations are listed in a downstream direction along the main stream
and tributaries. Stations on tributaries are listed between main
stream stations in the order in which the tributaries enter the
main stream.

LEGEND FOLLOWS TABLES
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PEAK FLOW AND STAGES (ENGLISH UNITS)
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PEAK FLOW AND STAGES (METRIC UNITS)

STREAM AND SIAIION



pt»K nn*s «Nn ST»r,FS (CONTTniiEni

STRt«>" »^'l STsTiriN
DR»IN»r,E . PtBIOO
4Hf» lU , Pf
Sn WILES . RECORD

PREVIOUS "iylwilM
or RFCORfl

iq76-l'»77
mSIEB YFdH

RECORD . DtTE . STARE . nlsrHHor.F , n»TF , STAGE . r>tSrH«Pr,F

. IN FEET , IN CFR . . I« FFFT , IN TFS

NORTH CO»ST«L ARF» CCnNTINllFO)

EEL RIVER BASIW
(CONTIMIEO)

EEL HIVEM
»I FORT Stl»APD

SOUTH FOPk EEL HIVER
NEAR MIPANOA

HULL CREEK
NEAR «EOTI

EEL RIVER
AT SCOTIA

VAN nuZEf' RIVER
NEAH BRIUGEVILLE

HATTOLE RIVER
NEAR PETROLIA



pf«ic Finns «'jn ST»r,FS (roNiiNUFO)
"FTFlIC liNMS

SlWfcS'' AM> STATION tUft IN
PI PI 00 . snuRCf

OF , nr

PPfUlOMS M4»IMi|u
OF BEcnsn

STtr.E
IN "ET9ES

msCHARGf
IM " /3

(UTEH *F4R

P»TE , STARE . niSCHiUr.F
. TM METRES , TM M /S

NORTH CniS1»L «RE« (CONTINUED)

ItL RIVER HiSl""
(CnNIIMIfEDl

>T fiiBI SE'tRI'

SOilIM FOR" HI l-ItfER

MT AR Mt^'A^TA

%<I57 IRSS- USDS

1 ?<>n iRjg.

POLL CI>H->
NEAR *HIH

EEL "1»E>-
AI !>Lnl I A

72 1060-

KOh? 1">1().

VAt- D07E^ RIUFW
NEAR HRll litVlLl.E

"ATIOLE "IVtR
NF «R »>F ll-lll I A

S70 19S0-

WAITOLt RIVER BASIN

10) l-l

J

*?? IRIS-

USGS

1?-??-«>U

1?-2?-6U

?6.6(AC) 15,900

lU.O(A) S,»)UO

fc,J(«C) ISO

?l.»(«) ai,%on

7.j(A) i.ssn

USGS t?-??-S5 9.0(0) 2,SfcO

?-??-77



Pf«K Fl n»s iND STfr.FS (cn»iTT"'iitni

STWf A * t*\' SI A T TON
riNAlMlGF , PERIOD
«UF« IN . nF

SO "ILFS . HFcnon

ppFviniis >«»yiN'iii

riF RFrnnn KATfB yF«B

BECnRn . n«TE , ST«C.F , nlSrH«BGF . 0«TF . ST«SF , OI?<fH«RBr
, IM FFFT . IN CF8 , . I"i FEET . IN CFS

SIINd^'A rwfFK BAST^

AT il,ltA r fll 1 t- ^ IF

NAPA H I VI P

rif AW SI, Mf L t^ A

\' A P A H I V I k

ril- AW IJ APfl

SAN MAMOP rPffK
AT SAN PA''.('^

s»



PftK fLn«S «N0 SUr.FS (CONTtNiirn)
MFTOIC I'HItS

I

ilF BFCfiTi
1971,. 1977

w»Tfll yF»B

n«TF , ST«r,f , M«CH»i»r;E
. IN "FTRfS . I^ " /S

n«TE , ST«r.r , nneH«Br,F i

. IN MfTRFS . IM « /S t

»1 S»\ n*"!"-

S»N Lli»tf/(i CH"
AT MATwAhl)

tRHI.VII VAlLt

• Hwiiru v>l {.t

*T PI.E*SAMnM

Al UNION C) 17

enroll Cftfn
MfeAW MA()Rl<h(

s(iM»'» rpf^r* HAS|»<

ISO 19SS-

\tP* RIVFP H>!l|l^

19,>9-ja
fnq 19)9.

|9?9-5?
SMI 19S9-

PACMfrn CRff MAS1M

IS |9S?.

SAV LCRfN^P CBff HASIN

19)9.110
9» 19(1*,-

•LJ^H)* CRFU" RASIfc

)(.S 19>.?.

IIPPtM PfMUlwriA CRIEK
Al S*N JUSE

GUtDALIIPt RIViH
*T S*N Jl'!>t

I

I StBAIIIRA r.kriK
• T SAHAIUO

MATAOtRO tmiK
Al PAL'P «l U>

S6 1961'

CUtnAllIPE RIVCR ItlSIN

J72 19?9-

?J I9JJ.

wtrtOERO CHECK MtSIN

S»>l FRANCTSrn HAY AREA (CONtTMIFOl

USI.3 i?.;>?-ss s.?fri

iisr.s i?.??-ss «.9

uses 1.)|.».) ».o

10-13-6? S.?

USGS 10-11-6? 6.fl(«)
1?-??-SS 6.)(*)

USGS

JKO



PEAK FLnwS »ND ST4CFS (CONTINMFDl

DR»IN«CE . PERIOD
»RE» IW . OF
SO MILES . RECORD

SOURCE .

OF
RECORD . niTF

PREVIOUS MtxlMUM
OF RECORD

1«7h-( 077
W4TFB yF«B

STAGE
IN FEET

niSCHARGF
TM fFS

sur.F
I") FFFT

nT"!rH4Hr.F
IW CFS

CENTRAL COASTAL AREA

REDMOOO CREEK
AT HEDdcidD riir

PESCAOERD CBfEK
NEAR PESCADERO

SAN LUMENzn RIVER
AT «1G IREES

REOWOnO CREEK BASIN

2 1959-

PESCAOERD CREEK RASIN

«6 1951.

SAN L0REN70 RIVER BASIN

111 19J(,.

SOOUEL CREFK HASIN

9,U 1 -?-7T ?.hO

USGS l?-?T-SS ?1,1 9,q?0 ^-16-77 ?,a3

USGS l?-2^-SS ??.»< jn.iinn s-is-77 u,^«.

SOQUEL CRFEK



Pt»K FLOKS »Nn ST«GFS (COmiNllFO)
METRIC UNITS
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PHh fin.is S'lii sr»r,FS rcnNil«'MFni

S1"^A. fl^.h SlfTl'iN
np«iNAr.(
flpe A TM

SfJ Mil f S

PBFVinilS MdKIMIIM
OF BFrnBD W4TFB YF«H

Htnxii . ii«TF . STsr.F . nisrH«B(;E , d«tf , sTsr.F . nisrMiRr.F

. IM FFFT . I«J TFS . . T»l FFFT , IN CFS

/iWPIiyn nf I « rPll7 H45IN

flppnvo Fit I A ri.li/

M- 4P SAn SI ^'l iifi

SlSrjiinr ^•1U^P
IMF AP fiikt V

SAfgTA -^ailA klVFW
AT UI.ADAl IPPF

'11 losn-

SAMIA "APIA BIV/FP KASIM

1 7 '11 I M '1 -

SANTA VMt7 BTUFP FASIN

SAMO YMF/ KHFP
HFLIJl* r,I"KAL I AK OA**

NFAP SA^IA PAPHAMA

CFNTWAL rntSTAL AOfA (CnNTINllFfM

usr.s 1.?- h•^^^

usr.s l-lh-S?

1S,?nn 1 -?.77 5.01

usr.s l.?S-hO 15.0 ?il.5nO 1 -6-77 5.BU

»>.?(C) 5?, son 10 -?.7». S.S".

?1h 1<),?0. USGS 1-?S-6<» ??.« Su,?on in .S»7h

SA»'TA CPIV rPfF"
NF AP Sflf'I A Yt.h /

SAM jrise rpfE"
»iFA« r.lUFlA

ATASrAfiFPn CPFFK
rif AP r.(il F I A

7a i<)ui-

SAN JnSF CPFFK HASIN

h IQUI-

AIASCAnEPn CBFFK BASIN

|0 IIUI

.

CAHPIMEBIA CHF-FK BASIN

r APP IMFF I A CPFFK
NF AP TAPPIMFP I A 15 IBOl.

VtNTUBA CBEEK BASIN

"ATTLIJA rPFFK
AT "ATILI.IA Pfll SPPINr.S

VFNIIIPA PIVFP
MFAP MFINFPS (lAKS

CnYniF CPFFK
NEAP I'AK VlFh

VFNTIJBA PIVfM
NFAP VFNTIIPA IBB

191 1-lU
IIJO-

SANTA CLARA BIUEB BASIN

SA^' CLAhA PlVtP AT LIS
Aur.tLFS-UFNTl'PA ril. LINF

PIPM CPFFK
AwnvF. LAKF PIPU

fcoa I'S?-

iisr.s ?.?a.69 m.-ifAi 7,050 s -9-77 B.iu

II3GS |.?s->.9 10.1 ?,ono 1 -?-77 a. 9?
1-?1-U5 1?.7 - -

MSGS I-?S.(,9 15.0 5,?50 1 -J-77 6,00

USGS l?-27-71 lU.I(A) fl.BBO 1 -2-77 2.B7

SOUTH rniSTAL AREA

19?7- IISGS

1959- USGS

1-P5-69

USGS

SESP6 CHtFK
NEAP FILLMOHF

SANTA PAULA CPEEH
NF AP SAK'1 A PAUI A

37?

?51

I9SS- USGS

1911-15
19?7-

ao t9?7.

MALIMll CBEEK BASIN

MALIHll CREEK AT CRATER CA"P
NEAR CALAMASAS 105 1951"

HALLONA CREEK BASIN

USGS

l-?5-fc9

l-?5-h9

?-25-fc9

1-25-4.9
2-?5-(.9

2-25-69

Ih.S 20,000 I -9-77 2.7fc

- - 2B,0n0(E) 10 -1-76 a. I 1

12.0 B,000 1 -2-77 5.71

2«.5(A) SB, 000 1 -2-77 ».ni

19.0 6B,«00

IB. 6(A) 51,200

20.8 60,000
25.0(A) - -

15.2(A) 21,000

5 -B-77 7.12

5 -«-77 5.26

5 -9-77 11. U9

1 -2-77 5.79

1-25-69 21.0 55, BOO 1 -7-77 U.UB

BAUIINA CPtEK
NEAR cm UFK n IV

300

250

BC

150

1900

500

tooo

150

»0 t92B- USGS 11-21-67 1U.9 52,500 10-25-76 8,21 10200
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PEAK FLOWS »N0 ST»GtS (CnMINIlEni

r>B«lN4GE . PERIOD
«BF» IN . nF
SO MILES . RECORD

SOURCE .

OF .......
RECORD . DATE

PREvrnilS MJXIMIIM
DF RECORD

|i»7fr.l077
i»«TFH YFiR

STARE
IM FEET

DISCHARGE . DATE
IN CFS .

STAGE
IM FFM

nisrMABGf
IN CFS

SOUTH COASTAL AREA (CONTINIIFDI

LOS ANGELES BIVtM
AT SEPULVtDA DAM

LOS ANGELES RIVER
AT LDS ANGELES

RIP HONDO
NEAR UOftNFY

LOS ANGELES RIVER BASIN

ISO 1<»?9- USGS

Slu !'»?<>- USGS

105 1<>?8- USGS

SANTA A^'A RIUFR HASIN

SANTA ANA RIVER
NEAR MENIONE

SAN GABRIEL RIVER
BELOW SANTA FE OAW
NEAR HALOkIN PARK

SANTA ANA RIVER AT 'E' ST
NEAR SAN BERNARDINO

"ILL CREEK
NEAR ruCAIPA

LVTLE CREEK
NEAR FONTANA

SANTA ANA RIVER
AT x.W.D. CROSSING

SAN JACINTO RIVER
NEAR SAN JACINTO

SANTIAGO CREEK
AT MODJESKA

?r)9

?5h

5J?

mi

ts

SAN JUAN CREEK BASIN

SAN JUAN CREEK
NEAR SAN JUAN CAPISTRANO |0«i I92R.

SANTIAGO CREEK
AT SANTA ANA

l«9fc.



Pf*" FLOWS dNO STIGFS rCnNTINllfni
MfTRIC UNITJ

8tRe<*< «N0 SKrioN
DRtlNlGE
tREt IN
SO KM

PERIOD
OF

RECORD

PRFVIOUS 4X1MIIM
OF RFCORD

I976.1<)77
W«TfB »F«BSOURCE .

OF .......
RECORD . 0«TE , STAGE . DISrMiBCE . n»IF . «T«(iF , nTscmsr.F

. . I«i MFTBfS , IM w /S , , I^ MflRM , TW " /S

LOS 4NGELES RIVER B«SIN

lOS «NGELt8 HIVER
*l SEPIILVCO' UtH (lOQ !«?«•

LOR tMiELeS XIVEH
«T LU8 ANGELES

RIO MONOd
NEAR OOWNEV

>

IIJI 19?9.

\70 19?S.

SANTA ANA RIVER HASU'

SOUTH COASTAL AREA (CONTINUFO)

USGS l.?5.fc9 ^,^ \9n

uses J. ?.1« - •

USGS l-?5.|>9 11,(1

S .».77 ?.7r

l,90n I .J. 77

\,\M> in.JJ.Th

SANTA ANA RIVEN
NEAR MENTONE

SAN GABRIEL RIVER
BELUn SANTA FE OAM
NEAR HALUWIN PARK

SANTA ANA RIVER AT 'E' ST
NEAR SAN HERNAHOINO

««1LL CREEK
NEAR VUCAIPA

LYTLE CREEK
NEAR FIINTANA

SANTA ANA RIVER
AT M.W.D. CROSSING

S*N JACINTO RIVER
NEAR SAN JACINTO

SANTIAGO CREEK
AT MOOJESKA

SANTIAGO CREEK
AT SANTA ANA

sm
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PF«K FtnwS «Mn STARfS (CnNTINllFni
MFTOIC I'NUS
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PEAK FLnwS «Nr) STAGES (CnNTIMlEO)

I

I

I STWtAM AND STATION
I

I

DRAINAGE . PERIOD . SOURCE .

AREA IN , OF , OF ,.——

-

SO MILES . RECORD . RECORD . DATE

PREVIOUS MAximi"
OF RECORD

iq7h-|977
WATER VFAR

STAGE , niSrHAHGF , n«TF . RTJr.F . niSCHARGF
IN FEET , IM CFS . . IN FFFT , IN rF"!

CENTRAL VALLEY AREA (CONTINIJEM

SACRAMEMTO RIVER BASIN
(CONTINUED)

SACRAMENTO RIVER
AT BUTIt CITY
(AFTER SHASTA 0AM)

»OULT()N KHH SPILL
TO MUTTE BASIN

COLUSA WEIW SPILL
TO BUTTE BASIN

SACRAMENTO RIVER
AT COLUSA

COLUSA BASIN DRAIN
AT HIGHWAY ?0

BUTTE CREEK
NEAR CHICO

BUTTE SLOUGH
NEAR MERIDIAN

TISOALE WEIR SPILL
TO SUTTER BYPASS

SACRAMENTO RIVER
HELOW WILKINS SLOUGH

SACRAMENTO RIVER
AT KNIGHTS LANDING

MIDDLE FORK FEATHER
RIVER NEAR CLIO

MIDDLE FORK FEATHER
RIVER NEAR MERRIMAC

NORTH FORK FEATHER
RIVEK NEAR PRATTVILLE

BUTT CREEK BELOK
ALMADOB-BUTT CREEK
TUNNEL NEAR PRATTVILLE

INDIAN CREEK
NEAR CRESCENT MILLS

..



PEAK FLOWS »nn STAGES (CPMTINIIFD)
MFT»IC UNITS



PMK Finns «'iri STAr.fs (COWTIvnr")

I

I

1 S I kF flt^ A^-l> S M T ! (IN

. IINAINAr.F . PfWIlU)

. «WI-» IN , llf

. s'j wiLKS . wFrnwii

MBFvinus M«»i"iii'

fiF oFcnpn

nsTF . ST«GF
. FM FFET

ntSfHtRCE
Ih tFS

M*TFI> VF*P

ST«CF . nT^CMapRF
I" feri . IN CFS

rENTBAL UALLFY »»E» (CONTINUEni

SACBAXF'JTII PIVFO H4SIN
(t iiNr i"iif n)

Ai yiiMA L r ly

NflWTH VMHA fclVfM
Hn •Jr. nmiuyfABS kab

uniJTh yiiHA Hivex HFLO"
NFW' hULIAWnS HAB OAM
'v^ AK SA^ jijA^j

SnillM yuMA hlVth'
NFAW cisrii

S'IMtM yilHA UlwtP AI JONFS
HAP NFAW r.MASb VALl Fy

ylIHA hIVFh «HII»
FMI.LmPI^HI DAV

PFFB CHH-
NFAH S"ACIVULF

yiJHA klvtH
iFAW "'AxySVILlF

H^AP whifk
NFAW .^H^AILA^n

FE'Thfk hvfp
at niculaiis

FPF'XONI KFIP tr.FSI FNOl
SPRL T'l VIILO HYPASS

SA^BA^•f^J1r BIVtM
AT VeBChA

SACRAMFMr ».tIB SPILL
Tn yijL'i Hy^A5s
NfAW SACKA^FMd

NPBIM FnHli AMFHICAfj HJVFP
AT MriRIM FnpK HAM

BlIHICHN BIVFB
NEAW FflbtSIHlLL

MlOnLF FUBK AMLMICAN RIVER
NEAB FOBFSIHILL

"lOnLE FdPX AMFPICAN BIVER
^EAH AimiBK

SOUTH FORK AMEKICAN HIVEB
NFAR CAHIfct)

SOUTH FnPK AMEBirAN RIUEB
^EAR LOTUS

AMERILAM RIVER
AT FAIR CAKS
(HEFORt FOLSOX RAM)

A«EBICA^ RIVER
AT FAIR IIAKS
(AF Its FOLSO*- 0A«1

SACBAMENIU BIVER
AT SACRA«>FMO

SACH»«ENT[) BlVtP
AT WALNUT r.PUVF

AOOHE CREF"
NEAR KELSEYVILLE

"ELStY rRfcFK
NEAR KELStYVlLLF

CACHE CREEK
NFAR LORER LAHE

?S0

D5

1350

if?

so?o

?1?57

its

I'UI-



PMK FLuws »Np ST<r<FS rrnNtiMito)
"FTBIC IINIIS

I

I

I

I

tBF 1 IN

sn KM

PtHIOD
nf

KfrpRP

snuRCf .

(IF .— .—

-

BECOwn . n«Tf

PPFVIOIIS MSXflU'
of RFrnRn

197fc-I<>77
wtTFP IFtK

SInr.F , DtSrHJRKF
IN MFTRfS . IW " /S

riATF . 3TAGF . l)ISrM»Rr,F

, TN METPFS , IN M /8

CFNTMAI V«LLEV »RE» (CnNTINUFD)

S«CW«Kf';TO RIVE" P4SIN
(Ct'M INIIF"!

in?<>i I9U3.

NCRTM tl'Hfi WJVFW
Mfctn^ Uni'PVMwS "ftp

I- » HMLL^P'^S t-AW DAM
we AW SAk Jl'AN

RfillTH YMI<A WIVhK
NF tu f. !<:( C

PflMTH VIIMA I'lVFi. AT JO^FS
MAW Nt AW r,kAS.S VALLEV

YIIHA KIVFK HH.li*
^^^-L^''>'1C.Hl oAf-

hU7 IPSO-

llfFR f-FF"
NF AM S"AKI VKLF

YIIHA MlVFK
NF AM «'ftKY«!V J 1 LF

HtAM KIVFW
NFAP l\MFATLAF;i;

FtATMtK RIVFR
AT NlCdlAllS

FHEHUNT fUM (i-tSr ENO)
SPILl Til Yllin MYPASS

SACRAXENTH HIVFl.

AT Vtl-DNA

SACPAKf NIU ^•^ ]>• SPILL
Til YIILII HYPASS
NFAR SACHAMfcNTd

NflPTH FnPK AMFWICAN PIVtP
AT NUPIH Fn«K 0AM

RI)B1C"N PIVFP
NEAP FOPFSIMUl

MIDTlLt FllPK AWtPlCAN RIVER
NEAP FDPFSTHlll.

"IDIlLt FHhK A^tMTCAN RIVFP
NFAR AIJMUPN

SOIITh FORK AMERICAN RIVER
NEAP CAMINtl

SDIIIH FORK A"FPICAN RIVER
NEAP LCI US

AMERICAN RIVEP
AT FAIR HAKS
(HFFliPE FOLSli" RAP)

AMtPlCAN FIVER
AT FAIR IIAKS
(AFItP FULSO" 0AM)

SACRAMtKIO RIVER
AT SACPAMEMd

SACPAMFNTIi PIVtH
AT KALNIII tPtlVt

APOMF CRFE"
NEAR «ELStYVlLLE

KELSFY CPEE"
NEAP KELSEYVU'-E

CAPHF CPFE«
NEAP IDKFR LAKE

I QUO-tiP
7<)7 19SO-

a«f,<) IPUl-

3067 toun-

7S». 1P?(1-

ISJJ3 I9II5-

- - 193a-

SS055 T9i9-

- - ^1^^-

1 ?-?«-•;?

^- 1-63

1?69 1900- IISKS

!3<i tPu?- uses

1-??-7n

1-31-63

USGS

in-13-6?

11-21-sn

««;



PF«K FLOWS »Nn ST«GES (CnNTINUFD)

DRAINAGE , PERIOD
AREA IN , OF
SO MILES . RECORD

SOURCE
PREVIOUS MAXIMUM

OF RECORD WATER YEAR

RECORD . DATE . STAGE , DISCHARGE . DATE . STAGE , DISCHARGF T

. I«< FEET . IN CFS . . IN EFET . IN CFS T

CENTRAL VALLEY AREA (CDNTINUEDl

SACRAMENTO RIVER RASIN
(CONTINUED)

NORTH FORK CACHE CREEK
NEAR LOWER LAKE

CACHE CREEK
AT HIIMSEY

CACHE CREEK
NEAR CAPAy

CACHE CREEK
AT YOLO

YOLO BYPASS
NEAR WOnOLANP

PUTAH CREEK
NEAR WINTERS

YOLO BYPASS
NEAR LISBON

SACRAMENTO RIVER
AT RIO VISTA

197



PF«K FLOWS «N0 ST»r.FS (CONTTNirFn)
METRIC IPNITS

I

I

I ST»t«" »N0 STATION
I

I

DRtlNtGE
AHE> IN

SO KM

PERIOD
OF

RECORD

SOURCE
OF

RECOOn

PREVIOUS MjxiMUM
OF RECORO

|<J7k-t<»77
WATFR VFiR

DATE . STAGE . DISCHARGE . DATE
. IN METRFS . TH " /S .

STAP.F . niSCHARKE
TN "FTRFS . IN « /S

SACHAMENTO RIVER BASIN
(CONTINUED)

NORTH FOW" CACHE CREEK
NEAR LOKtR LAKE

CACHE CHEEK
AT HUMSFV

CACHE CREEK
NEAR CAPAY

SIO 1950-

?U75 tflfcO-

2703 19a?-

CENTBAl VALLEY AREA (CONTINUFO)

U3GS 12-II-J7 «.5(A1 STU

l)SGS-P*R I- S-hS h.S(4C) 1,h70

uses a-pa-SR h.U I .Ubd

1 -?-77

?,90

STATTPM nTSCONTINHFD

CACHE CREEK
AT YULO

YOL" BYPASS
NEAR HUUDLANO

PUTAH CREEK
NEAR MINTERS

YOLO BYPASS
NEAR LISBON

SACRAMENTO RIVER
AT RIO VISTA

29a9 190J-

- . 19J9-

ia«6 1950-

. - i9ia-

• • 1906-

SAN JOAQUIN RIVER BASIN

WILLOW CREEK
»T MOUIH NEAR AU8ERRY

SAN JOAQUIN NIVER BELOM
KEBCMOFF POWERHOUSE
NEAR PRA1HER

SAN JUAOUIN RIVER
BELOW FHIANT

SAN JOAQUIN RIVER
NEAR MENOOTA

FRESNO RIVER
NEAR KNOWLES

FRESNO RIVER
NEAR OAULTON

CHOHCHILLA RIVER BELOW
RAYNOR CREEK NEAR RAYMOND

EASTSIOE BYPASS
NEAR CL NIOO

SAN JOAQUIN RIVER
AT FREMONT FORD BRIDGE

MERCED RIVER A1 POHONO
BRIOEE NEAR YOSEMITE

MERCU RIVER
NEAR STEVINSON

SAN JOAQUIN RJVER
NEAR NEWMAN

0RESTIM8A CREEK
NEAR NEWMAN

SOUTH FORK TUOLUMNE
RIVER NEAR OAKLAND
RECREATION CAMP

MIDDLE TUOLUMNE
RIVER AT OAKLAND
RECREAIION CAMP

537 1952-

583S 19«?.

a3ao 1907-

11163 1959.

1911-15
500 1915-

66B 1901-

657 1972-

. . 196(1-

19722 1937-

B51 1916-

5297 1900-

20657 1912-

507 1952-

225 1925-

191 1916-

USGS 2-25-58 26,0
j-in-00 2ft, 9(P)

USGS-DWR 2- H-02 9,R

USGS-DWR 2-27-UO 9.5

DWR 12-25-60 7,5

DI>R 12-26-55 %.\

I . 1 70

7,700 11-20-76

2,?90 a-25-77

9,9in(Fl 1 -2-77

- -O)

MO FLOW

USGS 12-21-55 «.7(A) 000 6 -9770 1,75

USGS 12-25-55 15.5(A) 2,610 7.2K-77 5.K5

USGS 12-11-57
6- 6-69

USBR-nwR 6- 1-52
6-20-01

USGS 12-25-55

USGS 12-25-55 5.0

USGS 2-11-75 5,0

OWR 2-25-69 5,0

OwR 2-26-69 20.

«

USGS 12-25-55 6.6(A)

USGS 12- 5-50 22.5

USGS-DWR 2-26-69 20, 1(A)

USGS 0- 2-5R 2.0(C)

USGS 12-23-55 5.3(A)

USGS

7.5(CM)
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«Cf« IN , tlF

wtcnoi) , nsTF

PPFumil"! UAVIMII"

OF Bfcnpn MtTFR VF*R

SI«r,f . DISfHaBRE . n«TF . ST»Kt . niSfMiOGF I

IN FFFT , IN rFS . . IN FEFt . IN CFS I

rFNTR«L VillFY «»e» (CnNtlNUffl)

S«N JniiJMIN WIVFP HiSIfJ
(Ct'»'TIMiiEP)

SnulM FUR* SH'I 'L'HS
01 Vfef* Nfc/»w I |i(l, H4WN

SI«' l.SL«l'S l.IUH' 4T
f^^JflN^^ HI nss'"' RRinf;F

ST" 1 SL «I'S MI VH'
A1 wlkliN-

I057- uses

1 (Jyn-

107S i9un.

I i.?i-sn ».' U.'OO 11-11-76

fcP.non 6-1<i-77

fcP.SOO 10 -0-7* ^6.00

SflM fnftfJHJh- klvFW
NF fltv VFMr fll lb ISSun ifl??- usGS-nhS 1?. 9-50

l-?7-»><> 511, f.

79,000
S?,(>00

in -2-76 11. J? IPSO

DUCK I.WFFK

SniiTf FCli-" rJLtUFWiS OIUFP

MriPwOM SL^'U^-^

«T HFLL('I«

Sinc« I0« nivtl-l IMG

C At avt PAS f-T VF^
HE AH ST(lt«II"i

HFAP CBFS-K
MFAP LnCKFFIlRh

CPLF LHEF«
NEAP SALT SPHInBS daw

SPMTM FOPli •'(iKtLMMNE RIVEP
MEAP ivKSI PPIM

MdKELllWNE PIVEP
NEAP MUKELL'MNt MILL sua

MIIKfLIIMNF PIVEP
A I KdiiiiePliiGE

MdKFLlJWivE PIVEP
NP TMilPM(iM(MENSnN FERRY) Jnus

PRY CRFEK
NfAP G«L1

NHPTM FCIPK CUSUM^'FS RIVER
NEAP EL UCRACO

SOUTH FCIPK CCSU^NES PIVEP
NEAP PIVEP PI";ES

CnSllMNES PIVEP
AT MlCHIGAfc PAW

?0S

1R50-
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PEIK FLOWS «Nn 3T«RF!! tCONTIN(IFn)

STHCtM «NP St»tION
DRAIN4GE . PERIOD . SOURCE
«RE« IN , OF . HF

SO MILES . RECORD . RECORD

PREVIOUS M4XIMUM
OF RECORD

)07(.-l 'J77

W4IFR YF»H

ST«GF
I« FEFT

niSrHAHRF
T^' CFS

ST»r,F

IN FFFT
nisrHjpr.F

Il>l CFP

NORTHERN L«HONT»N «RE>

WILLOW CHtEK
NE>U SUSANVILL(

SUSAN HIVtP
AT SUSANVILLE

HONET LAKE BASIN

«0

leu 1950-

PYRAMin AND WINNEMUCCA
LAKFS BASIN

LITTLE TRIICKEE RIVER ABOVE
HOCA REStRVOIR NEAR BOCA lab

IROJ-IO
1<»S<1.

TRUCKEE RIVER
AT FARAO «?? I89R.

CARSON RIVER BASIN

EAST FORK CARSON RIVER
BELUH WARKLEEVILLE CREEK 27*

HEST FORK CARSON RIVER
AT wnOOFORDS 66

1R60-

1900-07
19J8-

WEST kALKER river
BELOM LITTLE WALKER
RIVER NEAR COLEVILLE

EAST WALKER RIVER
NEAR BRIDGEPORT

WALKER LAKE BASIN

ISO t918>

191 t-lU
J59 1921.

MOJAVE RIVER BASIN

HOJAVE RIVER AT LOWER 1894-06
NARROWS NEAR VICTORVILLE Stl

MOJAVE RIVER
AT BAR8T0H

uses

USGS

uses

12-22-6a

ll-21-';n

1-J1-6J

?- 1-61

ll-20-Sn

7.S

9.0

S, inn

IHOO

lu.SfA) iT.snn

IS, 100

u,n90

USGS 6-19-63 a,

6

SOUTHERN LAHONTAN AREA

MOJAVE RIVER
AT AFTON

6,??n

I ,190

1 -3-77

2-21-77 1 .St

6-10-77

6 -1-77

7-?5-77

5.69

?.56

?.97

?.n?

510
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LEGEND

USGS United States Geological Survey
USER United States Bureau of Reclamation
NOAA National Weather Service (National Oceanic and Atmospheric

Administration)
USCE United States Corps of Engineers
DWR Department of Water Resources
PG&E Pacific Gas and Electric Company

A From flood marks
B Discharge over weir or spillway
C Site or datum then is use
D Discharge not determined, affected by backwater or tide
E Estimated
F From DWR telemetering log
G Preliminary
H Includes flow through power plant
I Due to failure of partially completed dam
J Gage height revised
K Flow through power plant not included
L Discharge at latitude of gaging station site
M Prior to construction of upstream dam
N Includes flow through fish hatchery but not upstream

diversion to Thermalito Afterbay
P Observed
Q Estimated peak inflow to partially completed

Oroville Reservoir
R Regulated stage and flow
S Revised to current datum
T Datum of gage is 0=0 USED
U Crest stage partial recorder

N/A Not available at report time
Peak of record established current year*

METRIC EQUIVALENTS

1 square mile =2.59 square kilometres (km^)
1 cubic foot per second (cfs) = 0.028 cubic metre per second
1 foot = 0.305 metre

-74-
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